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© Cylinder type hydraulic clamp. 



© In a cylinder type hydraulic clamp in which a 
clamping means is adapted to be actuated by 
means of a hydraulic cylinder, 
a piston rod 14 is projected through the cylinder 
body 8 of the hydraulic cylinder 4 and is equipped 
at its leading end portion with the clamping means 5. 
The clamping means 5 is arranged concentrically 
with the piston rod 14 and adapted to be resiliently 
urged by means of a contraction spring 20 toward its 
contracted position as well as to be pushed by 
means of an expansion slant cam 21 toward its 
expanded position. And at the time of the clamping 
actuation, when the clamping means 5 is hydrauli- 
cally actuated toward the cylinder body 8 through 
the piston 9 and the piston rod 14, firstly the clamp- 
er ing means 5 is expanded diametrally by means of 
^the expansion slant cam 21 against the resilient 
^ force of the contraction spring 20 and then a mem- 
*Z ber B to be clamped is fixedly pressed between the 
cylinder body 8 and the clamping means 5 ex- 
CNj panded as mentioned above. 
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CYLINDER TYPE HYDRAULIC CLAMP 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a cylinder type 
hydraulic clamp which is adapted to drive a clamp- 
ing means by means of a hydraulic cylinder and, 
more particularly, to a hydraulic clamp of such a 
type that a leading end portion of a piston rod 
projected from a cylinder body is provided with a 
clamping means and a member to be clamped is 
adapted to be fixedly pressed between the cylinder 
body and the clamping means by hydraulically 
driving the clamping means toward the cylinder 
body under such a condition that the clamping 
means is advanced in a radial direction from the 
periphery of the piston rod. 



2. Prior Art 

As such a kind of cylinder type hydraulic 
clamp, has been conventionally known the one 
shown in Japanese Provisional Utility Model Pub- 
lication No. 1981-23,223 which is previously pro- 
posed by the inventor of the present invention. 

As shown in Fig.s 15 and 16 ( for a first 
conventional embodiment ) and in Rg. 17 (for a 
second conventional embodiment ), the basic con- 
structions are as follows. 

That is. in such a standard condition that a 
hydrauiic cylinder 151 fixedly secured to a fixed 
member A is disposed in an upwardly facing man- 
ner wherein a piston rod 152 projects upwardly, the 
upper portion 155 of the piston rod 152 which 
projects upwardly through the upper end wall 154 
of the cylinder body 153 is equipped with a clamp- 
ing means 156. And the clamping means 156 is 
adapted to be pushed down through the piston 158 
and the piston rod 152 by an oil pressure force of a 
pressure oil to be supplied to a clamp actuation oil 
chamber 157 within the cylinder body 153 so that a 
member B to be clamped which is externally fitted 
to the piston rod 152 can be fixedly pressed from 
its upper side by the clamping means 156 between 
the cylinder body 153 and the clamping means 
156. 

In this basic construction, when the member B 
to be clamped is externally fitted for its setting to 
the piston rod 152 from its upper side, it is neces- 
sary to prevent the clamping means 156 from 
projecting radially from the periphery of the piston 



rod 152 so as not to obstruct the setting. On the 
one hand, when clamping the member B to be 
clamped which has been settled onto the piston 
rod 152, it is necessary to project the clamping 

s means 156 in the radial direction from the periph- 
ery of the piston rod 152. 

The constructions of the portions for projecting 
or retracting the clamping means 156 in the radial 
direction with respect to the periphery of the piston 

to rod 152 in that way are as follows in the respective 
conventional embodiments. 

First Conventional Embodiment ( refer to Fig.s 15 
75 and 16 ) 

In this embodiment, the periphery of the upper 
portion 155 of the piston rod 152 is provided with a 
rod neck 160 so that the clamping means 156 
20 formed in a C-like configuration in a plan view can 
be detachably engaged with the rod neck 160 in its 
lateral direction. 

25 Second Conventional Embodiment ( refer to Fig. 17 
) 

In this embodiment the clamping means 156 
comprises a bolt 161, of which leg portion is de- 
30 tachably threadably engaged with a threaded hole 
162 formed in the upper portion 155 of the piston 
rod 152. 

However, there are following defects associ- 
ated with the first conventional embodiment ( refer 
35 to Fig.s 15 and 16 ). 

(a) It takes much labor for performing a clamp- 
ing operation. 

Every time the member B to be clamped is 
exchanged and the clamping is performed therefor, 
40 it is required to manually perform the attaching and 
detaching of the clamping means 156 with respect 
to the rod neck 160. Therefore, it takes much labor 
for performing the clamping operation. 

(b) In the case that the attaching and detaching 
45 of the clamping means 156 is automated, the gen- 
eral construction of the clamp device becomes 
large and complicated. 

In the case of the automation of the attaching 
and detaching of the clamping means 156 in the 
so hydraulic clamp, a actuation device is required for 
attaching and detaching the clamping means 156 
with respect to the rod neck 160. And since the 
clamping means 156 is located at the side op- 
posed to the cylinder body 153 through the mem- 
ber B to be clamped therebetween, the actuation 
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device for attaching and detaching the clamping 
means 156 must be provided separately from the 
cylinder body 153. Therefore, the whole of the 
clamp device becomes large and complicated. 

Furthermore, in order to prevent a mistake of 
an operational procedure for the attaching and de- 
taching operation of the actuation device and for 
the clamping and unclamping operation of the hy- 
draulic cylinder 151, it is necessary to additionaiy 
provide an operational procedure control device for 
the hydraulic clamp. Therefore, the general con- 
struction of the clamp device becomes more com- 
plicated. 

(c) The clamping capability of the hydraulic 
clamp is small. 

When the member B to be clamped is fixedly 
pressed by a hydraulic pressure of the hydraulic 
cylinder 151 through the clamping means 156. the 
C-shaped clamping means 156 has an opening 
portion for fitting to the rod neck 160 of the piston 
rod 152 and the opening portion doesn't function 
as an effective pressing area. Therefore, the effec- 
tive pressing area gets decreased thereby and the 
pressing capability also gets decreased corre- 
spondingly. Resultantly, the clamping capability of 
the hydraulic clamp is limited within a small value. 

(d) The durability of the piston rod 152 is low. 
First of all, since the clamping means 156 has 

the effective pressing area decreased by the in- 
effective pressing area of the opening portion 
thereof, it is subjected to a high pressure per unit 
area. Therefore, the clamping means 156, espe- 
cially at its opposite ends adjacent to the opening 
portion thereof and the rod upper portion 155 are 
subjected to an excessively high pressure per unit 
area and tend to deform as well as shear. And the 
rod neck 160 of the rod upper portion 155 is 
subjected to a large bending stress because it is 
bent toward the ineffective pressing area of the 
clamping means 156 due to the existence of the 
ineffective pressing area incapable of bearing a 
pressing force. 

As noted above, the durability of the piston rod 
152 is low owing to the high pressure per unit area 
as well as the large bending stress at the rod upper 
portion 155. 

On the other hand, in the later second conven- 
tional embodiment ( refer to Fig. 17 ), the problems 

(c) and (d) of the respective problems (a) through 

(d) in the former first embodiment are solved ad- 
vantageously, but the problems (a) and (b) thereof 
still remain unsolved. 

That is, every time the member B to be 
clamped is exchanged and clamped, it takes much 
labor for performing the clamping operation be- 
cause the leg portion of the bolt 161 has to be 
manually detachably engaged with the upper por- 
tion 155 of the piston rod 152. 



And when the attaching and detaching opera- 
tion of the bolt 161 as the clamping means 156 is 
automated, the actuation device is required for 
performing the attaching and detaching operation 

5 of the clamping means 156 as well as the actuation 
device has to be provided separately from the 
hydraulic cylinder 151 as mentioned above. There- 
fore, the whole of the clamp device gets large and 
complicated. Furthermore, in order to prevent a 

w mistake of an operational procedure for the attach- 
ing and detaching operation of the actuation device 
and for the clamping and unclamping operation of 
the hydraulic cylinder 151. it is necessary to ad- 
ditionaiy provide an operational procedure control 

75 device for the hydraulic clamp. Therefore, the 
whole of the hydraulic clamp gets larger and more 
complicated. 

20 SUMMARY OF THE INVENTION 



The present invention is directed to solving the 
abovementioned respective problems (a) through 

25 (d) and has as its objects to facilitate the clamping 
operation of the hydraulic clamp, to make the hy- 
draulic clamp small in size and simple in construc- 
tion, to enhance the clamping capability of the 
hydraulic clamp and to improve the durability of 

30 the piston rod of the hydraulic clamp. 

For accomplishing the above-mentioned ob- 
jects, the present invention is intended to modify 
as follows the construction of the portion for advan- 
cing and retracting the clamping means in the 

35 radial direction from the periphery of the piston rod 
in the above-mentioned basic construction. 

That is. the clamping means is constructed so 
as to be able to be changed over between a 
clampable advanced position radially remote from 

40 the periphery of the piston rod and an unclampable 
retracted position radially close to the periphery of 
the piston rod. And the clamping means is con- 
structed so as to be resiliently urged to the un- 
clampable retracted position by means of a con- 

45 traction spring and to be pushed to the clampable 
advanced position by means of an expansion slant 
cam. 

And at the same time of the clamping opera- 
tion, the clamping means is adapted to be hydrauli- 

50 cally actuated toward the cylinder body by a hy- 
draulic pressure force in the hydraulic cylinder 
through the piston and the piston rod. Thereupon, 
the clamping means is radially expanded by a 
former stage of the hydraulic actuation force 

55 through the expansion slant cam against the con- 
traction spring so as to be automatically changed 
over from the unclampable retracted position to the 
clampable advanced position. Then the clamping 
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means is pushed toward a clamping position by a 
latter stage of hydraulic actuation force through the 
rod output portion arranged in the piston rod. 

Meanwhile, at the time of the unclamping op- 
eration, the piston of the hydraulic cylinder is 
adapted to be returned contrary to above-men- 
tioned clamping operation. Thereupon, firstly the 
clamping means is returned to an unclamping post- 
ion during its former stage of returning actuation 
process and then changed over from the clampable 
advanced postion to the unclampable retracted po- 
sition by means of the contracting spring during its 
latter stage thereof. 

Since the present invention is constructed and 
functions as mentioned above, following advan- 
tages can be obtained. 

(a) The clamping and unclamping operations 
can be carried out easily. 

Since the clamping means is changed over 
interlockingly with the piston of the hydraulic cyl- 
inder, it becomes unnecessary to manually operate 
the clamping means and accordingly the clamping 
and unclamping operations can be carried out easi- 
ly 

(b) The hydraulic clamp can be made small 
and simplified. 

When automating such an operation as to pro- 
ject and retract the clamping means relative to the 
periphery of the piston rod, the actuation device for 
attaching and detaching the clamping means is not 
required differently from the conventional construc- 
tions because the positional change-over of the 
clamping means is carried out interlockingly with 
the hydraulic cylinder. Furthermore, since the oper- 
ational procedure for the positional change-over 
operation of the clamping means and the clamping 
or unclamping operation of the hydraulic cylinder is 
distinguished by the stroke itself of the piston, also 
the operational procedure control device is not 
required. 

In this way, since both the actuation device for 
attaching and detaching the clamping means and 
the operational procedure control device can be 
omitted, the construction of the hydraulic clamp 
can be simplified and made small. 

(c) The clamping capability of the hydraulic 
clamp can be enhanced. 

When the clamping means is changed over 
from the unclampable retracted position to the 
clampable advanced position, it is pushed so as to 
be expanded substantially uniformly to the position 
remote from the periphery of the piston rod as well 
as the underside of the clamping means is ar- 
ranged along the whole periphery of the rod output 
portion so that its openings incapable of pressing 
can be reduced and a sufficiently large pressing 
area can be obtained surely. Accordingly, the 
pressing force of the clamping means can be in- 



creased and the clamping capability of the hydrau- 
lic clamp can be enhanced. 

(d) The durability of the piston rod can be 
improved. 

5 Since the pressing area of the clamping means 

is large enough as mentioned above, the pressure 
per unit area at the contacting surface of the 
clamping means with the rod output portion gets 
decreased. Furthermore, since the clamping means 

70 is arranged substantially uniformly along the whole 
periphery of the rod output portion, a stress con- 
centration and a bending stress are hardly gen- 
erated in the piston rod. Therefore, the durability of 
the piston rod can be improved remarkably. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 The present invention will be described in 

greater detail in connection with the following draw- 
ings wherein: 

Figures 1 through 14 show embodiments of the 
present invention; 
25 Figure 1 through 5 show a first embodiment there- 
of; 

Figure 1 is a vertical sectional view showing 
a use condition of a hydraulic clamp; 

Figures 2(a) through 2(c) are operational ex- 
30 planatory views of the hydraulic clamp; 

Figure 2(a) is a view showing an unclamping 
condition thereof; 

Figure 2(b) is a view showing a transitive 
condition of the change-over thereof; 
35 Figure 2(c) is a view showing a clamping 

condition thereof; 

Figure 3 is a sectional view on III - III di- 
rected line in Fig. 2(a); 

Figure 4 is a sectional view on IV - IV 
40 directed line in Fig. 2(b); 

Figure 5 is an exploded perspective view 
showing a clamping means and a contraction 
spring; 

Figures 6 through 9 show other embodi- 
45 ments of the present invention; 

Figures 6(a) through 6(d) show a second 
embodiment thereof and are operational explana- 
tory views of the hydraulic clamp; 

Figure 6(a) is a view showing an unclamping 
so condition thereof; 

Figure 6(b) is a view showing a retracted 
condition of a clamping means; 

Figure 6(c) is a view showing a projected 
condition of the clamping means; 
55 Figure 6(d) is a view showing a clamping 

condition thereof; 
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Figure 7 shows a variant example of the 
second embodiment and is a view corresponding 
to Fig. 6(a); 

Figure 8 shows a third embodiment of the 
present invention and is a view corresponding to 
Fig. 2(c); 

Figure 9 shows a fourth embodiment thereof 
and is a view corresponding to Fig. 2(c); 

Figures 10 through 14 show variant exam- 
ples of the hydraulic clamp respectively; 

Figure 10 shows a first variant example and 
is a view corresponding to Fig. 1; 

Figure 11 shows a second variant example 
and is a partial view corresponding to Fig. 1 ; 

Figure 12 shows a third variant example and 
is a partial view corresponding to Fig. 11; 

Figure 13 shows a fourth variant example 
and is a front view of the clamping means 

Figure 14 shows a fifth variant example and 
is a view corresponding to Fig. 12; 

Figures 15 through 17 show conventional 
embodiments; 

Figures 15 and 16 show a first conventional 
embodiment; 

Figure 1 5 is a vertical sectional view showing 
a use condition of a hydraulic clamp; 

Figure 16 is a plan view thereof; and 

Figure 17 shows a second conventional em- 
bodiment and is a view corresponding to Fig. 15. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Now embodiments of the present invention will 
be explained with reference to the drawings 
hereinafter. 

< First Embodiment > 

Fig.s 1 through 5 show the first embodiment. 

In Fig. 1, a work 2 as a member B to be 
clamped is adapted to be fixedly secured onto an 
upper surface of a fixed table 1 as a fixed member 
A through a hydraulic clamp 3. The hydraulic 
clamp 3 is provided with a hydraulic cylinder 4 and 
a clamping means 5. The hydraulic cylinder 4 is 
fixedly secured on the underside of the fixed table 
1 by means of a plurality of bolts 6, and the 
clamping means 5 is interlock! ngly connected to 
the upper portion of the hydraulic cylinder 4. And 
the clamping means 5 is adapted to be pushed 
down by a hydraulic pressure in the hydraulic 
cylinder 4 so that the work 2 can be fixedly 
pressed to the upper surface of the fixed table 1 . 



The hydraulic cylinder 4 is constructed as a 
type being returned by a single acting spring. That 
is, a piston 9 is accommodated vertically slidably 
within the lower portion of the hydraulic cylinder 

5 body 8 in an oil-tight manner. And a clamping 
actuation oil chamber 10 is provided above the 
piston 9 and a spring chamber 11 is provided 
below the piston 9. The clamping actuation oil 
chamber 10 is communicated with an unillustrated 

w hydraulic pressure source through an oil 
supply/discharge port 12. On the other hand, in the 
spring chamber 11 there is provided a piston re- 
turning spring 13 composed of a compression coil 
spring. A piston rod 14 is projected upwardly from 

75 the upper surface of the piston 9 so as to pass 
through the upper end wall 16 of the cylinder body 
8 slidably in an oil-tight manner. And further the 
piston rod 14 is adapted to be passed vertically 
slidably through the through-hole 17 of the fixed 

20 table 1 as well as the through-hole 18 of the work 
2. 

The piston rod 14 is provided at its upper 
portion 19 with the clamping means 5, a contrac- 
tion spring 20 and an expansion slant cam 21. And 
25 as shown in Fig. 2, at least the lower portion 23 of 
the clamping means 5 is adapted to be urged 
resiliently by the contraction spring 20 toward the 
unclampable retracted position Y radially close to 
the periphery of the piston rod 14 and on the 
30 contrary to be pushed toward the clampable ad- 
vanced position X radially remote from the periph- 
ery of the piston rod 14. And the allowable stroke L 
of the piston 9 within the cylinder body 8 in the 
vertical direction is settled in not less than such a 
35 dimension as to be obtained by adding a clamping 
means expansion lift N to a clamp actuation lift M. 

Firstly, the clamping means 5 and the contrac- 
tion spring 20 will be explained with reference to 
Fig. 1 and Fig.s 3 through 5. By the way, Fig. 3 is 
40 a vertical sectional view on III - III directed line in 
Fig. 2(a), Fig. 4 is a vertical sectional view on IV - 
IV directed line in Fig. 2(b). and Fig. 5 is an 
exploded perspective view showing the clamping 
means 5 and the contraction spring 20. 
45 The clamping means 5 comprises three pieces 
of clamping members 25, 25, 25 arranged in an 
annular shape, and the respective clamping mem- 
bers 25 are adapted to be shifted radially expan- 
sively and contractively with respect to the piston 
so rod 14. That is, the respective clamping members 
25 arranged in an annular shape are provided at 
the middle height of their inner peripheries with 
expanding and contracting shift guide peripheral 
grooves 26. And an expanding and contracting shift 
55 guide ring 27 is fixedly fitted to the upper portion 
19 of the piston rod 14 and slidably engaged with 
the expanding and contracting shift guide periph- 
eral grooves 26. Further, there is provided a guide 
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means for guiding the respective clamping mem- 
bers 25 linearly in the radial direction of the piston 
rod 14. That is, a rod output portion 28 is formed 
by diametrally enlarging the rod output portion 19, 
and three radial guide channels 29, 29, 29 are 
formed on the underside of the rod output portion 
28. And guide pins 30 are projected from the upper 
surfaces of the respective clamping members 25 
so as to be slidably guided and engaged with the 
guide channels 29. Accordingly, the clamping 
members 25 are guided slidably only in the radial 
direction relative to the piston rod 14. 

And spring receiving grooves 31 are formed on 
the outer peripheral surfaces of the respective 
clamping members 25, and the contraction spring 
20 is mounted around the spring receiving grooves 
31. As shown in Fig. 5, the contraction spring 20 is 
composed of a spiral plate spring. And the spring 
width at one of the longitudinal opposite end por- 
tions of the plate spring is narrowed downwardly 
and on the contrary the spring width at the other 
end portion thereof is narrowed upwardly. There- 
fore, in the spring expanded condition in which the 
clamping means 5 is changed over to the clam- 
pable advanced position X, since the total spring 
width of the overlapped longitudinal opposite end 
portions of the contraction spring 20 can be made 
nearly equal with the spring width of the other 
portion thereof, the resilient force of the contraction 
spring 20 to act in the peripheral direction thereof 
can be equalized. Accordingly, when the clamping 
means 5 is changed over from the clampable ad- 
vanced position X to the unclampable retracted 
position Y, the respective clamping members 25 
can be slid smoothly radially inwardly. 

Next, the expansion slant cam 21 will be ex- 
plained with reference to Fig. 1 . 

A guide cylinder 33 is projected upwardly from 
the upper end wall 16 of the cylinder body 8. In an 
annular space between the guide cylinder 33 and 
the piston rod 14, there is provided the cylindrical 
expansion slant cam 21 vertically slidably. The 
expansion slant cam 21 is resiliently urged upwar- 
dly by means of a pushing spring 34 and pre- 
vented from shifting up not less than a predeter- 
mined lift by an inner stopper flange 35 of the 
guide cylinder 33. And a tapered cam surface 36 
which is formed at the upper portion of the expan- 
sion slant cam 21 is adapted to be brought in 
contact with a cam engaging surface 37 formed on 
the lower inner peripheral surfaces of the respec- 
tive clamping members 25 by a resilient force of 
the pushing spring 34. 

The hydraulic clamp 3 is adapted to be 
changed over at the time of the clamping and 
unclamping operations as shown in Fig.s (2a) 
through 2(c). 

Fig. 2(a) shows the unclamping condition, in 



which the piston 9 is raised to the top dead center 
by the piston returning spring 13 so that the clamp- 
ing means 5 is changed over to the unclampable 
retracted position Y. 
s When the work 2 is exchanged, firstly the work 

2 is externally fitted to the piston rod 14 from the 
upper side thereof so as to be set onto the upper 
surface of the fixed table 1 under such a condition 
as to be shown in Fig. 2(a). Then the clamping 
to actuation oil chamber 10 within the cylinder body 8 
is supplied with a pressure oil through the oil 
supply/discharge port 12. Thereupon, the piston 9 
is pushed down by the hydraulic pressure against 
the resilient force of the piston returning spring 13 
T5 so that the clamping means 5 can be pushed down 
by the output portion 28 of the piston rod 14. 

And under such a condition that the clamping 
means expanding actuation is performed during the 
change-over from the state shown in Fig. 2(a) to 
20 the state shown in Fig. 2(b), the piston 9 and the 
piston rod 14 are lowered the distance of the 
clamping means expansion lift N. Accordingly, the 
clamping means 5 is advanced radially outwardly 
along the expanding and contracting shift guide 
25 ring 27 against the resilient force of the contraction 
spring 20 so as to be changed over from the 
unclampable retracted position Y to the clampable 
advanced position X. 

Further, under such a condition that the clamp- 
ao ing actuation is performed during the change-over 
from the state shown in Fig. 2(b) to the state shown 
in Fig. 2(c). the piston 9 and the piston rod 14 are 
adapted to be lowered the distance of the clamping 
actuation lift M provided below the clamping means 
35 expansion lift N. Thereupon, the rod output portion 
28 formed in the upper portion of the piston rod 14 
pushes down the clamping means 5 and fixedly 
presses the work 2 through the lowr portion 23 of 
the clamping means 5. 
40 To the contrary, at the time of the change-over 
from the clamping condition shown in Fig. 2(c) to 
the unclamping condition shown in Fig. 2(a), the 
pressure oil is adapted to be discharged from the 
clamping actuation oil chamber 10 so that the 
45 piston 9 can be returned to the top dead center by 
the resilient force of the piston returning spring 13. 
In this case, the expanding and contracting shift 
guide ring 27 is moved together with the ascent of 
the piston rod 14. And during the transition from 
so the state shown in Fig. 2(b) to the state shown in 
Fig. 2(a). the ascent of the expansion slant cam 21 
is prevented by the stopper inner flange 35. And 
on the contrary, the respective clamping means 25 
is raised continuously through the expanding and 
55 contracting shift guide ring 27 so that the clamping 
means 5 can be changed over from the clampable 
advanced position X to the unclampable retracted 
position Y by the resilient force of the contraction 
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spring 20. 

As mentioned above, since the clamping 
means 5 is changed over interlockingly with the 
piston 9 of the hydraulic cylinder 4, it becomes 
unnecessary to manually operate the clamping 
means 5 and the clamping and unciamping oper- 
ations for the hydraulic clamp 3 becomes easy. 

And when automating the operations for advan- 
cing and retracting the clamping means 5 radially 
with respect to the periphery of the piston rod 14, 
since the position of the clamping means 5 is 
changed over interlockingly with the operation of 
the hydraulic cylinder 4, the actuation device for 
attaching and detaching the clamping means 5 is 
not required differently from the hydraulic clamp 
having the conventional construction ( refer to Fig.s 
15 and 16 or to Fig. 17 ). Furthermore, while the 
piston 9 is shifted the distances of the respective 
lifts M, N, since the operational procedure for the 
positional changing over operation of the clamping 
means 5 and the clamping and unciamping oper- 
ations of the hydraulic cylinder 4 is distinguished, 
the operational procedure control device having the 
conventional construction is also not required. In 
this way, since the actuation device for attaching 
and detaching the clamping means 5 as well as the 
operational procedure control device can be omit- 
ted, the hydraulic clamp 3 can be simplified in 
construction and made small in size. 

Further, since the clamping means 5 is ex- 
panded substantially uniformly to the position re- 
mote from the periphery of the piston rod 14 at the 
time of the change-over from the unclampable re- 
tracted position Y to the clampable advanced posi- 
tion X, the lower portion 23 of the clamping means 
5 is arranged around the whole periphery of the 
rod output portion 28. Therefore, the openings in- 
capable of pressing can be reduced remarkably 
and the sufficiently large pressing area can be 
obtained surely. Resultantly, the pressing force of 
the clamping means 5 can be increased and the 
clamping capability of the hydraulic clamp 3 can 
be enhanced. 

And since the pressing area of the clamping 
means 5 is sufficiently large, the pressure per unit 
area at the contacting surface of the clamping 
means 5 with the rod output portion 28 can be 
decreased. Furthermore, since the clamping means 
5 is arranged substantially uniformly around the 
whole periphery of the rod output portion 28, the 
stress concentration and the bending stress are 
hardly generated in the piston rod 14. Accordingly, 
the durability of the piston rod 14 can be improved. 

Rg.s 6 through 9 show another embodiment of 
the present invention. 

< Second Embodiment > 



Fig. 6 shows the second embodiment. The 
hydraulic clamp 38 is so constructed that the upper 
portion 19 of the piston rod 14 can be retracted 
below the upper surface of the fixed table 39 ( the 

5 fixed member A ). The came component members 
as those employed in the first embodiment are 
indicated by the same symbols correspondingly. 

In Fig. 6(a) showing the unciamping condition, 
a pneumatic cylinder body 41 of a pneumatic cyl- 

70 inder 40 is fixedly secured onto the the underside 
of a fixed table 39. And the cylinder body 8 of the 
hydraulic cylinder 4 is accommodated vertically 
slidably within the upper portion of the pneumatic 
cylinder body 41 as well as a pneumatic piston 42 

is is accommodated within the lower portion of the 
pneumatic cylinder body 41 vertically slidably in an 
air-tight manner. The upper end of a pneumatic 
piston rod 43 projected upwardly from the pneu- 
matic piston 42 is connected to the cylinder body 8 

20 of the hydraulic cylinder 4. A pneumatic actuation 
chamber 44 provided above the pneumatic piston 
42 is in communication with a pneumatic source ( 
not illustrated ) through an air supply/discharge 
port 45. And an ascent spring 47 is mounted within 

25 a spring chamber 46 provided below the pneumatic 
piston 42. By the way, the symbol 20 is the con- 
traction spring for the clamping means 5, and the 
symbol 21 is the expansion slant cam therefor. 
The hydraulic clamp 38 having the construction 

30 as mentioned above is adapted to operate as fol- 
lows. 

Under the unciamping condition shown in Fig. 
6(a), 1he oil supply/discharge port 12 of the hydrau- 
lic cylinder 4 and the air supply/discharge port 45 

35 of the pneumatic cylinder 40 are not subjected to a 
pressure, the cylinder body 8 is raised by the 
resilient force of the ascent spring 47, and the rod 
upper portion 19 of the hydraulic cylinder 4 pro- 
jects outside above the upper surface of the fixed 

40 table 39. 

Under the above-mentioned condition shown in 
Fig. 6(a), a pressurized air is supplied to the pneu- 
matic actuation chamber 44 through the air 
supply/discharge port 45. Thereupon, as shown in 

45 Fig. 6(b), the cylinder body 8 of the hydraulic 
cylinder 4 is lowered through the pneumatic piston 
42 and the pneumatic piston rod 43, and the rod 
upper portion 19 is retracted below the upper sur- 
face of the fixed table 39. Under this condition, a 

so work 48 ( a member B to be fixed ) is adapted to 
be sent along the upper surface of the fixed table 
39. 

Then, under such a condition that the work 48 
is placed on the upper surface of the fixed table 
55 39, the pressurized air within the pneumatic ac- 
tuation chamber 44 is discharged through the air 
supply/discharge port 45. Thereupon, as shown in 
Fig. 6(c), the cylinder body 8 is raised by the 
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resilient force of the ascent spring 47 so that the 
rod upper portion 19 projects from the upper sur- 
face of the work 48. 

Under this condition shown in Fig. 6(c), a pres- 
sure oil is adapted to be supplied to the clamping 5 
actuation oil chamber 10 within the cylinder body 8 
of the hydraulic cylinder 4. Thereupon, as shown in 
Fig. 6(d), the clamping means 5 is pushed down 
through the piston 9 and the piston rod 14 so that 
the work 48 is fixedly pressed by the clamping 10 
means 5 onto the fixed table 39. 

Rg. 7 shows a variant example of the embodi- 
ment shown in Fig. 6 and is a view corresponding 
to Fig. 6(a). 

In this hydraulic clamp 49. a pneumatic piston 75 
53 of a pneumatic cylinder 52 is formed integrally 
with the upper end portion of a cylinder body 51 of 
a hydraulic cylinder 50, and a pneumatic actuation 
chamber 54 is provided above the pneumatic pis- 
ton 53. The pneumatic actuation chamber 54 is 20 
communicated with the air supply/discharge port 
56 through a communication groove 55. And an 
ascent spring 59 is mounted between a piston 57 
of the hydraulic cylinder 50 and the bottom wall of 
a spring chamber 58 of the pneumatic cylinder 52. 25 



< Third Embodiment > 

Fig. 8 shows the third embodiment. 30 
In this embodiment, a cylindrical forming roll 
63 ( a member B to be clamped ) is adapted to be 
detachably attached to a frame 62 ( a fixed mem- 
ber A ) of a forming machine 61 through a hydrau- 
lic clamp 64. The frame 62 is adapted to rotatably 35 
support a cylinder body 66 of a hydraulic cylinder 
65, and a V belt pulley 67 is fixedly secured to the 
right end portion of the cylinder body 66. And an 
inner flange 68 formed in the right end portion of 
the forming roll 63 is adapted to be fixedly pressed 40 
onto the left end portion of the cylinder body 66 by 
a clamping means 69. A pressure oil is adapted to 
be supplied to a clamping actuation oil chamber 70 
within the cylinder body 66 through a rotary joint 
71 and a hydraulic hose 72. By the way, the 45 
symbol 73 indicates a piston rod, the symbol 74 
indicates a contraction spring, and the symbol 75 
indicates an expansion slant cam. 

According to this construction, in case that the 
external surface of the cylindrical forming roll 63 is so 
damaged by a heavy wear and the like, it is 
enough to exchange only the forming roll 63 and it 
is unnecessary to exchange the whole of a roll 
arrangement differently from a conventional one 
unit type forming roll. Accordingly, this forming 55 
machine 61 is economical because the number of 
exchanging component members can be de- 
creased at the time of its maintenance. 



< Fourth Embodiment > 

Fig. 9 shows the fourth embodiment. 

In this embodiment, the right end portion of a 
cylinder body 77 of a hydraulic cylinder 76 is 
threadably and fixedly engaged with a fixed pipe 
78 ( a fixed member A ), and a pipe 79 to be 
connected ( a member B to be clamped ) is 
adapted to be fixedly pressed onto the left end 
portion of the cylinder body 77 by a clamping 
means 80. A piston 81 and a piston rod 82 of the 
hydraulic cylinder 76 are formed in a cylindrical 
configuration so that both of the pipes 78, 79 can 
be communicated with each other. 

Rg.s 10 through 14 indicate variant examples 
of a hydraulic clamp respectively. 



( Rrst Variant Example 

Fig. 10 is a view corresponding to Rg. 1, which 
shows the first variant example. 

In this variant example, the lower portion of an 
expansion slant cam 84 is accommodated within an 
upper end wall 86 of a cylinder body 85 vertically 
slidably in an oil-tight manner. And a stopper outer 
flange 87 is formed in the lower end of the expan- 
sion slant cam 84 so that the expansion slant cam 
84 can be prevented thereby 87 from being shifted 
upwardly not less than a predetermined lift by a 
hydraulic force exerted in a clamping actuation oil 
chamber 88 as well as a resilient force of a push- 
ing spring 89. By the way, the expansion slant cam 
84 may have such a construction as, at least, to be 
allowed to be lowered with respect to a piston rod 
91 at the time of the clamping actuation of a 
clamping means 90. And the push spring 89 may 
be omitted so that the cam 84 is pushed up only 
by a hydraulic pressure as a pushing up force. 



( Second Variant Example ) 

Rg. 11 shows the second variant example and 
is a partial view corresponding to Fig. 1. An expan- 
sion slant cam 95 is formed integrally with the 
lower portion of a rod upper portion 94 of a piston 
rod 93, and a rod output portion 96 is arranged 
above the expansion slant cam 95. A downwardly 
tapered cam surface 97 of the expansion slant cam 
95 is brought in contact with a cam engaging 
surface 99 of a clamping means 98 by means of a 
push spring 100. The push spring 100 is mounted 
between a lower spring retainer 102 fixed to a 
cylinder body 101 and an upper spring retainer 103 
arranged vertically shiftably along a predetermined 
extend with respect to the lower spring retainer 
102. And expanding and contracting shift guide 
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grooves 105 of the clamping means 98 are siidably 
engaged with an expanding and contracting shift 
guide ring 104 formed in the upper end of the 
upper spring retainer 103. And a means for guiding 
the clamping means 98 radially linearly comprises 
guide pins 106 projected from the upper spring 
retainer 103 and guide channels 108 formed in 
respective clamping members 107. 



( Third Variant Example ) 

Fig. 12 shows the third variant example. This 
variant example is obtained by further modifying 
the one shown in Fig. 11. A rod output portion 111 
is formed in the lower portion of an expansion slant 
cam 110. 



( Fourth Variant Example ) 

Fig. 13 shows the fourth variant example, in 
which a clamping means 113 is formed integrally 
as one piece instead of the above-mentioned sepa- 
rated ones. And the lower portion of the clamping 
means 113 is adapted to be allowed to resiliently 
deform radially outwardly owing to its large number 
of slits 114 formed in the lower portion of the 
clamping means 113, and the clamping means 113 
itself functions as a contraction spring by its resil- 
ient restoration force. 



( Fifth Variant Example ) 

Fig. 14 shows the fifth variant example, in 
which a clamping means 115 is constructed as 
follows. A plurality of damping rods 118 are 
pivotably connected to the periphery of the lower 
portion of a rod upper portion 117 of a piston rod 
116. That is, the respective clamping rods 118 are 
supported thereat by respective pivot pins 119. 
Cam engaging surfaces 120 formed on the inner 
surfaces of the respective clamping rods 118 is 
adapted to be brought in contact with a cam sur- 
face 122 of an expansion slant cam 121. A contrac- 
tion spring 123 having an annular shape in a plan 
view is mounted around the outer peripheral sur- 
faces of the respective clamping rods 118. This 
spring 123 is composed of a coil spring. 

By the way, the contraction spring in the 
above-mentioned respective embodiments and 
variant examples may be composed of the coil 
spring too instead of the spiral plate spring. The 
features disclosed in the foregoing description, in 
the claims and/or in the accompanying drawings 



may, both, separately and in any combination 
thereof, be material for realising the invention in 
diverse forms thereof. 

5 

Claims 

1. In a cylinder type hydraulic clamp including 
a hydraulic cylinder and a clamping means, 

10 on the basis of such a condition that said hydraulic 
cylinder 4 being set in an upwardly facing manner 
in which a piston rod 14 projecting upwardly, 
said piston rod 14 projecting upwardly through an 
upper end wall 16 of a cylinder body 8 and being 

75 equipped at its upper portion 19 with the clamping 
means 5, and said clamping means 5 being adapt- 
ed to be pushed down through the piston 9 and the 
piston rod 14 by a hydraulic pressure of a pressure 
oil which being supplied to a clamping actuation oil 

20 chamber 10 within the cylinder body 8 so that a 
member B to be clamped which being externally 
fitted to the piston rod 14 can be fixedly pressed 
from the upper side between the cylinder body 8 
and the clamping means 5, 

25 said clamping means 5. at least the lower portion 
23 thereof 5 being adapted to be changed over 
between a clampable advanced position X radially 
remote from the periphery of the piston rod 14 and 
an unclampable retracted position Y radially close 

30 to the periphery of the piston rod 14, 

said clamping means 5 being adapted to be resil- 
iently urged by a contraction spring 20 toward the 
unclampable retracted position Y and, on the con- 
trary, to be pushed by an expansion slant cam 21 

35 toward the clampable advanced position X, 

an allowable stroke L for said piston 9 within the 
cylinder body 8 being settled in not less than such 
a dimension as to be obtained by adding a clamp- 
ing means expansion lift N to a clamp actuation lift 

40 M, 

under a clamping means expanding actuation con- 
dition in which the piston 9 and the piston rod 14 
being lowered the distance of the clamping means 
expansion lift N from the top dead center thereof, 

45 said clamping means 5 being adapted to be push- 
ed expansively by the expansion slant cam 21 
against the contraction spring 20 from the unclam- 
pable retracted position Y to the clampable ad- 
vanced position X, and 

so under a clamp actuation condition in which the 
piston 9 and the piston rod 14 being lowered the 
distance of the clamp actuation lift M arranged 
below the clamping means expansion lift N, said 
clamping means 5 being adapted to be pushed 

55 down by a rod output portion 28 formed in the 
upper portion of the piston rod 14. 
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2. In a cylinder type hydraulic clamp as recited 
in Claim 1, said clamping means 5 comprises a 
plurality of clamping members 25 arranged in an 
annular shape. 

expanding and contracting shift guide peripheral s 
grooves 26 are formed in the respective clamping 
members 25 arranged in the annular shape, and 
expanding and contracting shift guide ring 27 is 
engaged with the expanding and contracting shift 
guide peripheral grooves 26 so as to perform the io 
guiding one another radially slidably, 
so that the expanding and contracting shift guide 
ring 27 can guide the respective clamping mem- 
bers 25 in parallel from the unclampable retracted 
position Y to the clampable advanced position X 75 
under the clamping means expanding actuation 
condition in which the piston 9 is actuated descen- 
dant^ the distance of the clamping means expan- 
sion lift N, and 

to the contrary so that the expanding and contract- 20 
ing shift guide ring 27 can separate the respective 
clamping members 25 from the expansion slant 
cam 21 under the clamping means contraction 
condition in which the piston 9 is actuated ascen- 
dantly the distance of the clamping means expan- 25 
sion lift N. 

3. In a cylinder type hydraulic clamp as recited 
in Claim 2, said contraction spring 20 is composed 
of a spiral plate spring, which is fitted around a 
plurality of clamping members 25 arranged in the 20 
annular shape. 

4. In a cylinder type hydraulic clamp as recited 
in Claim 1 . said cylinder body 8 (77) of the hydrau- 
lic cylinder 4 (76) is fixedly secured to a fixed 
member A. 35 

5. In a cylinder type hydraulic clamp as recited 
in Claim 4, said member B to be clamped is a work 
2 (48). 

6. In a cylinder type hydraulic clamp as recited 

in Claim 4, said cylinder body 8 (5) of the hydraulic 40 
clamp 38 (49) is adapted to be actuated ascen- 
dabiy and descendably by a pneumatic cylinder 40 
(52). 

7. In a cylinder type hydraulic clamp as recited 

in Claim 4, said fixed member A and said member 45 
B to be clamped are pipes 78. 79 respectively. 

8. In a cylinder type hydraulic clamp as recited 
in Claim 1, said cylinder body 66 of the hydraulic 
cylinder 65 is supported rotatably by the fixed 
member A. so 
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FIG. 3 FIG. A 






EP 0 322 617 A2 



FIG. 7 




EP 0 322 617 A2 



prior art 
FIG. 15 

prior art 




